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PERFORMANCESPEC1F1CAT10M

RESISTOR NETWORKS, FIXED, FILM,
AND CAPACITOR-RES1 STOR NETUORKS, CERAMI C CAPAC1ToR AND

FIXED FILM RESISTORS, GENERAL SPECIF1 CATION FOR

This specif icaticm is approved for use by al ( Departments
wd Agent ies of the Department of Defense.

1. SCOPE

1.1 =. This specification covers the general requirenwtts for hermetical [y seaLed (see 3.10) and
nonhermet i ca~ (y sealed net work?.. These networks consist entirely of fixed, f{ (m resistors or, fixed f i (m
resistors and nu(ri (ayer ceramic capacitors. They are p.imari (y i.tendd for use i“ electronic circuits.

1.2 Classification.

1.2.1 military part ntier. Networks specified herein (see 3.1) sha LL be idemifid by a mi(itary part
nmbsr which shal 1 consist of the basic -r of the detai L specification and a coded tumtw. Each detai I
specification covers a different network styke. The rnnber shal I be coded to provide in forma!i on concerning
the ner..ark characteristic, resistance vatue, resistance to(erance, and schematic. The ni (itary part .w!&r
sha(~ be i“ the fo(touing form uith a coded nwrb+r derived as indicated:

M8340101 ~
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Detai ( specification Characteristic Resistance Resistance Schematic
mnber (’irtdicatim

MI L-R-83& Ol/1)

1 .2.1.1 Characteristic.
accordance with tab(e 1.

(see 1.2.1.1) (see 1.2.1.2) tolerance (see 1.2.1.4
(see 1.2.1.3) and 3.1)

The characteristic is identified by the singLe Letter C, H, K, H, R, V, or

8eneficia( cannents (ret-!?datio”s, additions, detetio.s) and a“y pertimmt data which may be of I
we i“ iqxovimg this document should b-e addressed t.: Defense Electronics S.pp(y Center,
ATTN: DESC-ELDM, 1507 Ui lmington Pike, Dayton, OH 45466-5765, by wing the Standardizatim D.acunent
Iwrovement Prowsal (DD Form 1426) appearinq at the erd of this docune.t or by (etter. [

.,.,..-

J
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.4MSC N/A
DISTRIBUTION STATEMENT A. Approved for wb(ic re~ease; d:stri~t iOn is unLimit~

FSC 5905
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TABLE 1. Characteristics.

.

I SymboI I r
Test or condition 1 I I I 1 I I r

~Y~f ~ C ~1~ ~~1~ H~lj K ~l; H~f~ R ~lj
Units

I

I I 1 I 1 I I I r
I Resi stance-temperature characteristic(see 3.13) 1*5 I*5o I*5o I*5o I.1oo 1*300 I*25 I PPM/”C I
I Tracking to the reference el er.ent I*1 3/1,5 3/1.5 3/1 4/ I ~/ I ~/ 1*53/1

–1 –1 –1-1111

~ ~%flbfe”t temperature at rated .attaga ~

I

I 70 ~ 70 ~ 70, ~ 70 ~ 70 ~ 70 ~ 70 I Oegrees Celsius I

/I I I I ! I I I
I Maximum ambient tmparature at zero power
I derating (see figure 2)

I 125 ~ 125 ~ ’125 ~ 125 ~ 125 \ 125 ~125 ~
I

I I 1 I I I I I r
i Thermal shock (see 3.7) iii~ I I I I

and Ill II I Maximum percent I
I Power conditioning (see 3.8) AR 1..02 lAO.251Ao.251MJ.5 1,0.7 1*13$7 1..08 I cha” e i“ re$fsta”ce !

i~Ratfo 1+.01 1*.03 1..03 I ~1 I ~J I ~f 1,.04 I (0.0 ohm additional f
I 1111111 I al lowed for

1
I Low temperature operation [see 3.14) AR

f measurement error)
~*.02 1*.lIJ Ii.lo 1.0.1 1*1).251* 0.5 1*. IJ3 I and, when appli.

~RatfO I.. o1 1*.02 1*.132 I 4/ I , ~/ I ~/ 1*.02 I cable, maximum
I 1111 –jll I percent change in

1
I Short-time overload (see 3.15)

resistance ratio
All ;,.02 ~,.lo ~i.1(1 ~.OtI \*o.25\*0.5 ~*.03 [
~Ratfo I..ol 1,.02 1*.02 I 4/ I :/ ! ~/ \*.02 I

I I I I l-l I
I r

I Terminal strength (saa 3.16) AR j,.ol j..lo ~*.lci ~*0.251*0.251+0 .251A .03 I
hRatfo 1,.1)1 1*.03 1..03 I 4/ I 4_/ ~ ~/ 1*.02 I

I Ill I-l II
1 I
I Resistance to soldering heat AR 1,.o1 1+.lo I..lo 1*0.1 140.251.0.2514.05 I

I (see 3.19) ~Ratfo 1,.o1 1,.02 14.02 I ~/ ! ~/ I ~/ 1*.02 I
11111111

I I I I
I Moisture resistance (see 3.20) AR 1..02 1*.2(1 1..2O 1.0.4 1.0.5 1*0.5 1..05 I

bRatio 1*.01 1..02 1..02 I 4/ I ~/ \ f/ \*.02I
I Ill I–l

I I r
I Shock (specified pulse) (see 3.21) AR 1..Ll2 \+.251,.251*0.251*0.251,00251*.03I

aR~tfo 1*.1321,.031,.03I ~j \ ~1 ~ ~i \*.02I
I 1111

See footnotes at end of table. “

I

I

I

I
I

I

I

I

I
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.

TAPLE 1. Characteristics - Continued.

1 I Symb 10 I r
Test or condition 1 I I I I I

I IY 1/ jC1/,jV~/jH~/~K~/\M~/~R~/\
Units

,- 1

i Vibration, high frequency (See3. Z?) AR 1,.oz 1*.25” 1*.25 Iio.zs 1,0.25 1*0.25 1+.03 i Maxtmurn percent ~

ARati O ~*.02 It.03 Ito.3 I 4/ I 4/ I ~/ ~*.02 I change in resistance I
I 111 -.1-1 I (0.01 ohmaddftional I

I
I Life [see 3.23)

r allowed for
AR \*.05 I*.1O I*.1O 1*0.5 1*0.5 1*2.O I*.1 I measurement error I
mtio 1*.025 1*.03 1*.03 I ~/ I 4/ I g ~*.03 I and, when appli- I

I I I I l-l I cable, maximum
1
\ 25°C power rating (see 3.23.1)

percent change in I
AR ~*.05 j*.lo \*.lo 1,0.5 \,o.5 !,2.0 j..l [resistance .~tf~
&RatfO \*.(j25 14.03 1..03 I ~/ ~ ~/ \ ~/ j*.03 I

I Ill
1
I High temperature exposure (see 3.24) AR ~*.02 ~*.lo ~,.lo ],0.2 !,0.5 j.1.o ~*.05 [

ARati O 1*.01 1*.03 1*.03 I y I y ~ ~/ [*.O2 I
I 1111
1
I LGW temperature storage (see 3.25) AR j.. ol ~tO.10j*&10 \*O.1 ~*0.25]*0.5 ~*.133 [

ARati O 1*.01 1,0.02 f*o.(j2 ~ f/ ~ f/ \ f/ f*.02 I
I
1 I I I I I I I I
I Insulation resistance (see 3.18) 110,000 110,000110,000110,000110,000110,000110,0001t4egohms

I Resistance toleracce and. when 1.005(V) 10.l(B)IO.l(B) IO.l(B

1/

2/

31
g

Hermetically sealed resistor network shall confotm to the requirement specified
in 3.10. These units msy be furnished to meet characteristics H, K, M, and V
requirements.
N$n~fletically seeled resistor networks are those not meeting the requirement

. . Characteristics H, K, f4, R, orV shall not be furnished against C
reaul rements...–. —.
See 3.9.3.
Not applicable.
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MI L- R-83401F

1.2. 1.2 Resistance.

1 .2.1.2.1 Four digft resistance designation (all resistor values equal). The
four digit resistance designation is applicable to all resistance tolerances. The
nominal resistance iS identified by four digits; the first three digits represent
significant figures and the last digit spectfies the number of zeros to follow.
Uhen the value of resistance fS less than 100 ohms, or when fractional values of
an ohm are required, the letter “R” shall be substituted for one of the
significant digits to represent the decimal point. When the letter “R” is used,
succeeding digits of .~he group represent significant ffgures. The resistance
value designations are shown in table II. Standard values for every decade shall
follow the sequence demonstrated for “1O to 100” decade in table IV. Resistance
values not lfsted in table IV for the appropriate resistance tolerance shall be
considered as not conforming to the specification. The resistance values for
tolerances V, T, A and B may be any value within the limits specified in 3.1, but
it fs preferred that values be chosen from the “B” and “O” columns Of table IV.

Although resistance tolerances “G” and “J” normally require less than three
significant figures to adequately describe the true resistance value, for the
purpose of this specification, the nominal value shall be three significant
figures followed by the fourth digit to signify the number of zeros to follow.

1.2.1 .2.2 Three di it resistance designation (all resistor values equal)
(inactive for new des?gn]. Th th df it resistance de Slgnati On is appffcable
to tolerances G 1*2. O percent )eandr~e(*5!0 percent). The nominal resistance
expressed in ohms is identified by three digits; the first two digits represent
significant figures and the last digit specifies the number of zeros to fallow.
Uhen the value of resistance is less than 10 ohms, or when fractional values of an
ohm are required, the letter “R” shall be substituted for one of the significant
digits to represent the decimal point. Uhen the letter “R” is used, succeeding
digits of the group represent significant f{gures. The resistance-value
designations are show” in table III. The standard values for every decade shall
follow the sequence demonstrated for the “IO to 100” decade in table IV. The
three digit resistance designation is for Army and Air Force use only.

TABL[ II. Designation of resistance values for resistance tolerances
Ot U. lo, 0.50, 1.0, Z.o, and 5.0 percent.

I Designation I Resistance ohms i

‘i lROO to 9R88 inclusive i 1.00 to 9.88 inclusive I
I 10RO to 98R8 inclusive I 10.0 to 98.8 inclusive I
I 1000 to 9880 inclusive I 100 to 988 inclusive I
I 1001 to 9881 inclusive I 1,000 to 9,880 inclusive I
I 1002 to 9882 inclusive I 10,000 to 98,8oo inclusive I
I 1003 to 9883 inclusfve I 100,000 to 988,000 inclusive I
I 1004 to 9884 inclusive I 1,000,000 to 9,880,000 Inclusive I

1.2..1 .2.3 Resistance designation for network schematics H, J, N, and X. For
network schematics H, J, N, and X, the four digit resistance desfgnat ton becomes a
code indicator with the first digit being e.n ‘A” and the following three digits a
code number indicating a resistance combination described In the applicable detail
specification.

4
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TABLE 111.

MI L- R.83401F

Oesignatfon of resistance values for resistance tolerances
or z.o and 5.0 percent. ~[ ~1

I I I
Designation I Resistance ohms

I I I
I 5R1 to 9R1 i!wlusive I 5.1 to 9.1 inclusive I

I 100 to 910 inclusive I 10 to 91.0 inclusive I
I 101 to 911 inclusive I 100 to 910 inclusive I
I 102 to 912 inclusive I 1,000 to 9,100 inclusive I
I 103 to 913 inclusive I 10.@30 to 91,000 ;~j:nc~; ~
I 104 to 914 inclusive I 100,000 to 91O.OOO

1/ Three digit resistance designation is inactive for new design.
~1 Three digit resistance designation is for Army and

Air Force use OnlY.

., . . ..-
,.” --- I --- II 2 . . . .

--- ,, lw 1 ---

1-.40 I --- I --- ,, ,
11.50 I --- ,

--- -.-’
; :;”’” : , --- II --- I

TABLE IV. Standard resistance values for the 10 to 100 decade for .005, .01,
Z.O. and ~.o percent resistance tolerances. ~1., .,. ,.,

1,,01,,
Resistance tolerances I

] O (0:5) I F (1.0) I J (5:0) II O (0:5) I F (1.0) I J (5:0) II D (0:5) I F (1.0) I J (5:o) \
I G (Z o) II B (o 11 I (2 0) I B (0 1) I I G (2 Or

I 10.00 I 10.00 ! 10.00 II 22.90 I --- t --- I I 49.30 I --- I --- 1
I ~o.~il , --- I --- }1 23.20 1 23.ZU I --- II 49.90 I 4:::0 \ :::

1. ---
I 1“.20 ‘ l!::O ‘ ::: I : ::;: I Z;:;u ; --- I : 5::- 1 --- I >:::0

I

I lU 50 8 In !,( , I --- II 24.00 I --- I 24.00 II 51.10 I

l-i-o% w Z4.3U I --- II 51. <n I ------

pm-... ! .“., ” , --- !. -. ..-, I --- II Yi . ..”

24 90 I Z4 90 I II 55 oo-

1 U:uu I Gl I l= I I ~~:~u I -:- I ‘:: 11 $~:~
I 11.10 I --- I --- II zs.bo ---

I 11.30 I 11..50 I --- !! 25.~ I -:- 1 ,, *a an

I 11 5U I !26.40 I ---
1-

1
70 I Zb.70 I ---

. ..”. , . ...” ! ---,. Z1.oo
1 12 00 I I G? 00 II ZI 10 I --- ---
I : -:- --- Z1:40 I 21 40 I --- II 58 30 1 --- ---
I ;f.ti ! l!-:O ! --- :: z/./u I .-:- I --- II b9:uo I 5::y : :::

1

I lZ 41, --- r

l-m% I --- I --- . . - “ I --- 11’w:~--- .- .

k’o I -:- I = II ~J1o I -:- I = II ol:~ , ---
1. --- --- I bz. uu I
1 :;.fi ! l::!O \ l::!O !! %% [ ‘-:-0 [ --- I I bZ.bO I --- I :::
I 1$ JU --- r
~l+?m

w. 00
m I 30.10 I --- II 64.

13 10 I II 30.50 ------

I lJ:BU I “ I ::: II 30-90
II b4 ,

I 30.90 I --- 65_..-.

1~ 4 ‘-- --- II bb.50 I bb .50 I --- r
J I --- 11 bl.30 --- I -----, . ---

1-’-IT m I --- --- II --- I --- I 68.00 T
1- 32.40 I --- 6B.10 I 68.10 1 ---

r
. . . . . .

b9. oo. ...”. --- II .-. ---,-----

. I lZ.40 I --- L_ .._
h --- ,, /s.40 1 ---

I lJ..$O I --- II --- I

I --- I --- II 30.1

14.00 I --- II 31.20 1 ---

. . , --- --- II dl. bn I 51.6T

30 I 14.30 I ---,. II 32.(
50 --- ---

; :;” ),)
II 3Z.4

a m , --- II 7z. Hn I ---

..!—,

-4” I LIZ. $o I --- r
, I --- --- T
) 5.3.00 I ---
S 1---l---l

-. -,, . ..- ---
--- II 55.60 I --- --- r
--- --- --- I 5b.00

II 56.20 I 56.20 I --- r
56.90 --- ---

II 51.60 I 57.60 I --- r

.!

Ll I bO .40 I --- r
--- ---

D I bl. YO 1 --- r

.20 I --- 1 --- I
90 I .-.
7n t --- --- r

See footnote at end of table.

5
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HIL-R-83401F

TABLE IV. Standard resi stance values for the 10 to 100 decade for .005, .01, .05,
., .,., 2.o, and 5. 0 percent resistance tolerances . Continued. ~f

/ B [0.11 I
Resistance tolerances I

~ O (0.5) I F (1.0) I J (5:0) II O (0:5) I F (1.0) I J (5:0) II O (0:5) I F (1.0) ~ J [5:gi ~
I G [2 0) II B [0 11 I I G (Z 01 II B [0 1) 1 G 2

I I I I
I 14.90 I --- I --- II --- I ---
I 15.00

! 33.00 II 69.8o I 69.8o I --- I
I

I 15. ZU 1 -:- I -:- II 3$:bu I -:- I = II /1:50 I /;:;0 I ::: I
I 15.40 I 15.40 I --- II 34. OU I 34.00 I --- II /2.30 I --- I --- I

~ 15:80 I l;:iO I ::: I I 34:80 I 3i:~0 I = I I 74:10 I -:- I ::: I
i 16.00 I --- I 16.00 --- ---

! lb.ZO II db /0 I 35 /0 I II 15 90 1 I
I lb.4u I -:. I 111 I I --- I 1- i 3;1;o r i Ib:no f 7;~~o I 111

r

1=.50 b 17 70 I
! lb.70 I -:- I ::= I I 36:50 I 3;;;0 I = I I 78:7o I 7;:~0 I :::

r

I ib.Yu
I 17.20 I -:- I ::: I I 37:40 I 3;:;0 I :::

--- --- I
II I I r

I 11.4U
80:60 80.60 ---

1 bo
I 11.bu I -:- I ::: I I $& I X-G I ::: I I -:- I ::: I 8;:;0 r
I 11.8U
I lU.UU I -:- I 1;:% I I -:- I ::: I $;:;0 I I 8J:5U I -:- I ::: r
I LCI.LU
I la.4u I -:- I ::: I I

~ 151:YU I -:- I ::: II 40:/0 I .:- I ::: II LV:bo I -:- ; ::: I
--- --- ---

I lY:Ou 1 lGU I ::: I I 4Z:Z0 I 4;:;0 I ::: I I 90:90 I 9;:;0 I :::
19 30 I I II 41 70 I I II 8980 I I T

/ w: .-:- -;- -:- ::: 4;:- -:- ::: -:-
1

I .U.!% : ‘!-!O ! ‘!-T :: 4.S.ZU I %a.zu ! --!O 1 I %.!: I 93.10 I ---
I ZO.5U

I
I Zo 50 1 II 43 70

I AJ.mu I -:- I ::: I I 44:Z0 \ 4;:;0 I ::: I ! 95:30 I 9;:;0 i :::
I 94 20

T
I L1.UU <1 Uu I I 44 mu
I Z1..SU 1 -:- I =:: \ I 45:s0 I 4;:;0 I ::: \ ! 9/:bO ~ 9;:;0 ] :::

I Yb !JO

I I!l.5U
T

I Z1.6U I -:. I ::: I I 4b:llo \ 4;:;0 I ::: I I -:- ; ::: I :::
I II 98 80

T
---

I ZZ.lU I 2;;;0 I -:- II 4/:50 I 4;:;0 -:- I : ::: ::: ‘ :::
I Zz..w I --- I --- II 45.10 --- \ --- }1 --- 1 --- ‘ ---

T

I U.bll I ZZ.bO I --- II 4U. /U [ 43./0 I --- II --- I --- \ --- r

~/ Resf stance values not 1 i steal f n table XV for the appmprl ate rasf stance tolerance shal 1
be considered as not conforming to the spacl f f cation. The resistance values for
tolerances V, T, A, and B w be any value within the limfts specified in 3.1, but it is
preferred that values be chosen from the “B” and ‘Om column of table IV.

6
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t41L-R-83401F

1 .2.1.3 Resistance and ratio tolerance. The resistance and ratio tolerance is
identified by a single letter in accordance with table V.

TABLE V. Resistance and ratfo tolerance.

I I I I 1
I Symbol \ Resistance tolerance ~ Ratto tolerance I Applicable I

percent percent I characteristic I
I I I I
Ivl 0.005 0.005 I Y I

T 0.01 I 0.01
!;

Y
0.05 0.05 R, Y I
0.10 I 0.10 C, V, R, Y

I o 0.50 0.50
F

C, V, R,YI

;::
I

/:
I

5.0 I
x~li / I

I I

1/ The X tolerance shall’be as specified in the detail specification.

1 .2.1.4 Schematic. The network schematic shall be identified by a single
letter in accordance with figure 1, and as specified (see 3.1). Ootted lines in
the schematics refer to configurations that might have additional resfstors.

1.2. 1.5 Schematic “X”. Additional special schematics may be identified as ‘X”
schematics and described fully in the detail specification. See figure 1 for
schematic “X’” method of presentation.

1.2.2 Style. The style is identified by the two-letter symbol “RZ” followed by
a three-d-number (see 3.1). The letters identify fixed resistor networks and
the three digits represent envelope size and configuration.

2. APPLICABLE 00 CEMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The followtng specifications,
standards, and n db f t or tnl s document to the extent specified
herein. Unless ~~he~wi~e ~S~c~f!~~, the issues of these documents are those
listed in the issue of the Department of Oefense Index of specifications and
Standards (0001SS) and supplement thereto, cited in the Solicitation (see 6.21.

SPECIFICATIONS

FE OERAL

QQ-5-571 - Solder, Tin Alloy Tin Lead A11oY and Lead A11oY.

MILITARY

t41L-R-39032 - Resistors, Packaging of.

(See supplement 1 for list of associated detail specific ations. )
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Check the source to verify that this is the current version before use.



MI L- R-83401F

STANDAROS

MILITARY

MI L. ST D-202 -

MI L- ST O-81O -
141L-sTD-1285 -
MI L- STO-45662 -

Test Methods for Electronic and Electrical Component
Parts.
Environmental Test Methods.
Marking of Electrical and Electronic Parts.
Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and ❑ilitary specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPOOS), 5801 Tabor Avenue, Philadelphia, PA 19120 -5099.1

2.2 Order of precedence. In the event of a conflict between the text of this
documen~ and he references cited herein ‘(except for related associated detail
specifications), the text of this document takes precedence. Nothing In this
document, however, supersedes applicable laws and re9ulatlons unless a sPecific
exemption has been obtained.

3. REQUIREMENTS

3.1 Oetafl specfflcatfons. The individual part requirements shall be as
specified herein and in accordance with the applicable detail specifications. In
the event of any conflict between requirements of this specification and the
detail specifications, the latter shall govern (see 6.2).

3.2 Qualification. Networks furnished under this specification shall be
products which are qualified for listing on the applicable qualified products list
at the time set for opening of bids (see 4.4 and 6.3).

3.3 Material. The material shall be as specified herein. However, when a
definite materfal is not specified, a ❑aterial shall be used which will enable the
networks to meet the performance requirements of this specification. Acceptance
or approval of any constituent material shall not be construed as a guaranty of
the acceptance of the finished product.

3.4 Oeslgn and construction. Networks shall be of the design, construction,
and physical d imensions specif led (see 3.11. Each network shall consist of film
tYPe resistance elements with terminations or, film type resistance elements, and
ceramic capacitor with terminations (see 3.1).

3.4.1 Enclosure. Networks shall be encapsulated sufficiently to withstand the
environmental tests specified. There shall “be no voids which expose the internal
circuitry.

3.4.2 Termination leads. Terminal leads shall be free of foreign ❑aterfal and
solderable as speciff ed. Leads shall be judged to be free of forefgn ❑aterial if
the visual criteria are met.

3.4.3 Internal’visual inspection (app licable to characteristics C and V).
Networks meeting the requirements of character lsitics and shal 1 be subjected
to a precap visual inspection that shall require as a ❑inimum, the following
inspections:

a. Inspection

b. Inspection

c. Inspection

d. Inspection

of internal connections.

of metal libation.

of die mounting.

for foreign or extraneous

8

material .
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N N-1

SCHEMATIC“A”

N N-1

1234
SCHDiATIC ‘B”

m-m
1234 N

SCHEMATIC “C”

m m
123

!$-’ 3
++1 N-1 N

SCHEMATIC “D”

FIGURE 1. Schematics.
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1 2 3 4

SCHEMATIC‘E”

m77
1 2 3 4 N

StHEMATIC “F”

4 N-1 N

SCHEHATIC ‘G”

SCHEM4TIC “J”
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16 15 14 13 12 il 10 9

H--I+HRR RRRFI

c
flRRRRR

12345678

SCHS14ATIC “K”

16 15 14 13 12 11 10 9

M-H-I-PRR HRRR

c
RR RRRR

0
1234567 8

SCHEMATIC“M”

. 16151413121110 9

FIGURE 1.

SCHEM4TIC “N”

Schematics - Continued.
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8765

Resistor Value Tol Char— —— —

RI loon ●1% K
R2 200Q ●1% K
R3 loon ●5% H
R4 5on ●5% H

1234

SCHE144TIC “ K“

(Resistance code AOO1)

Resistor Value Tol Char— —— —

8 7 65

M

R2

5Cm

*ix

R3

R1 Ion

100Q *ix

* 5.%

o 0
i 2 34

SCHEMATIC“X”

( Resi stance code AO02 )

RI loon ●5% K
R2 50$2 ●1% H
R3 lon *1% H

FIGURE 1. Schematics - Continued.
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3 .4.4 14etallization resistance. The resistance of the metal lfzation of the
longest path in the network shal T not exceed the limits in table VI.

TABLE VI. Metal lization resistance.

I Nominal I Maximum i
I element resistance value (ohms) R I metal llzatlon resistance (ohms) R I

I R < 1,000 I 1 I
l.OOO–< R < 10.000

/ R ~ 10,000 1:
i’ /

3 .4.5 Solderin . If soldering is used for Internal connections, it shall be
❑ade-with solder n accordance with QQ-S-571, having a liquid point not less than
+28o C.

3.5 Power rating-. The networks and individual resistors shall have a power.
rating based on continuous full-load operation at an ambient temperature of 70 C.
For temperatures other than 70 C. the power rating shall be jn accordance with
figure 2.

110-

90 -

70 -

50 -

30 -

!0 -
I

,-60 -30 -20 0 20 40 60 so 100 I 20

AMBIENT TEMPERATURE, “C

NOTE : This curve indicates the p~rcentage of nominal wattage to be applied at
temperatures other than 70 C. However, at no time shall the applied
voltage exceed the maximum for each style (see 3.1).

FIGuRE 2. Power rating curve.
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3.6 Voltage rating. Each resistor element shall have a rated dc continuous
worktng voltage or an approximate sine-wave root-mean-square (rms] COntfnu OUS
working voltage corresponding to the wattage (power) rating, as determined from
the following formula:

—
E= YPR

E . Continuous rated dc or rms working voltage in volts.
P . Rated wattage in watts.
R . Nominal resistance in ohms.

In no case shall the rated voltage be greater than the applicable maximum voltage
(see 3.1).

3.7 Thermal shock. Hhen networks are tested as specified In 4.6.3, there shall
be no evid ence of mechanical damage. For the combined thermal shock and power
conditioning test (see 3.8) of qualification inspection group IV, and group C
inspection, the networks shall meet the following requirements:

Characteristics. C and V: AR shall not exceed ●0.25 percent, +0.01 ohm.

Characteristic H:
&Ratio shall not exceed ..03 percent.
AR shall not exceed ●0.5 percent, +0.01 ohm.

Characteristics K and M:
Characterlstlc R:

AR shall not exceed +0.7 percent, ‘0.01 ohm.
bR shall not exceed ●.08 oercent. +0.01 ohm.

Characteristic Y:

For the thermal shock test
inspection, networks shall

,iRatio shall not exceed ●’.O4 percent.
AR shall not exceed *.02 percent, +0.01 ohm.
bRatio shall not exceed ●.01 percent.

of qualification inspection group IV, and group C
meet the following requirements:

Characteristics C and

Characteristic H:
Characteristics K and
Characteristic R:

Characteristic Y:

v: AR shall not
ARati O shall
AR shall not

M: .iR shall not
AR shall not
ARatio shall

‘AR shall not
t. Ratio shall

exceed ●0.15 percent, +0.01 ohm.
not exceed ●.03 percent.
exceed ●0.25 percent, +0.01 ohm.
exceed ●0.50 percent, +0.01 ohm.
exceed ●.05 percent, +0.01 ohm.
not exceed *.02 percent.
exceed *.01 percent, +0.01 ohm.
not exceed ●.01 percent.

3.8 Power conditioning. Uhen networks are tested as specified in 4.6.4, there
shall be no mechanical d For the combined power conditioning and thermal
shock test (see 3.7), ne%%~ shall meet the following requirements:

Characteristics C and V: AR shall not exceed *0.25 percent, +0.01 ohm.
ARati O shall not exceed ●.03 percent.

Characteristic H: AR shall not exceed ●0.5 percent, +0.01 ohm.
Characteristics K and M: AR shall not exceed ●0.7 percent, +0.01 ohm.
Characteristic R: AR shall not exceed ●.08 percent, +0.01 ohm.

aRatfo shall not exceed ●.04 percent.
Characteristic Y: AR shall not exceed ●.02 percent, +0.01 ohm.

ARatio shall not exceed ●.01 percent.

3.9 OC resistance.

3 .9.1 Individual resistance. When
the dc resistance shall be wtthin the
resistance (see 1.2.1.3) and shall be
the measurement.

networks are tested as specified in 4.6.5,
specified tolerance of the nominal
stable within the specified tolerance during
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3. 9.2 Resistance between isolated pins. The resistance between any two
isolated resistors tested as specified in 4.6.5 shall be not less than 5 megohms.
This shall only be measured durtng the resistance test on group 1 of qualification
and group A inspection.

3.9.3 Resistance rati O accuracy (ap pl icable to characteristics c, R, V, and Y).
Uhen networks are tested as speclfi d 5 th e resistance ratio accuracy
shall meet the requirements of tabl~ VI!. “ “ ‘

TABLE VII. Resistance ratio accuracy.

I
I Characteristic i Resistance \ Resistance ratio

I

i I tolerance I accuracy [percent) I
I I I I
1

Y [ v 1 .005 I
I IT i .01 I

1
R I A I .05 1

c I B I 0.1 I

! I I I
Y

I r
c-l o 0.1
R /

: :
! /

1 I
I c i F I 0.5 I

R
I v I I

Y /

3.10 Hermetic seal [applfcabl.e to characteristics C and Y). For the purpose of
this specifl is one which shall be capable of
passfng ,the ~~al”~~s; s~%fi~~ f; ~~~.~1 ~~ ~~rmeeting a leak rate requirement of

not more than 5.0 x 10-7 cubic centimeters per second. i4aterials used for this
enclosure shall be ceramic, metal, glass. or combinations thereof.

3.10.1 Nonhermetic seal (app licable to characteristics H, K, H, R, and V). For
the purposes of is specific.stl on, a nonhermettcal ly sealed network is one not
conforming In full to the requirements of 3.10. A qualffied network which ❑eets
all requirements of 3.10 ❑ay be furnished to ❑eet these characteristics; however,
the network ❑ust continue to ❑eet al 1 the requirements of the C characteristic.
Characteristics H’, K, M, R, V, and Y networks shall not be furnished against C and
Y requirements.

3.11 Solderability. when networks are tested as specified in 4.6.6, they shall
meet the crl terta ror wire lead evaluation In the test s.trndard.

3.12 Resistance to solvents. Vlhen networks are tested as specified in 4.6.7,
there shall be no evid ence of mechanical damage and the marking shall remain
legible.
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3.13 Resistance-temperature characteristic. tlhen networks are tested as
specfffed in 4.6.8, the resistance-temperature characteristic, at each of the
temperatures specified in table VIII referred to room ambient temperature, shall
not exceed the following requirements:

Characteristics C and V: *5O PPM with tracking of each element to the
reference element of ●5 PPM.

Characteristic H: *5O PPM.
Characteristic K: *1OO PPM.
Characteristic M: *300 PPM.
Characteristic R: *25 PPM with tracking of each element to the

reference element of ●5 PPM.
Characteristic Y: ●5 PPM with tracking of each element to the

reference element of ●1 PPM.

TABLE VIII. Resistance-temperature characteristic.

I Se,”e”ce I Temperature I
I

I’i I Group B acceptance I
I Qualification inspection I Inspection

I r
I “c ~—

I
I Room tem~ga~:re ~1

i
I Room ,t~rg~e[~ture ~1~

13 I -55 *3
14

I Room temperature ~/1
I Room tem~; ga$; re ~/ I +125 ●3

15 --- I
6 I +125 *3 I ---

~/ This temperature shall be considered the reference
temperature for each of the succeeding temperatures.

3.14 Low temperature operation. Hhen networks are tested as specified in
4.6.9, there shall be no evld
following requirements:

ence of mechanical damage and shall meet the

Characteristics C and V: AR shall not exceed ●O.1O percent, +0.01 ohm.

Characteristic H:
ARati O shall not exceed ●.03 percent.
AR shall not exceed ●O.1O percent, +0.01 ohm.

Characteristic K:
Characteristic M:

AR shell not exceed :0.25 percent, +0.01 ohm.
AR shall not exceed ●0.50 percent, +0.01 ohm.

Characteristic R: AR shall not exceed ●0.03 percent, +0.01 ohm.
aRatio shall not exceed 4.02 percent.

Characteristic Y: AR shall not exceed ●.01 percent, +0.01 ohm.
&Ratlo shall not exceed ●.01 percent.
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3.15 Short-time overload. When networks are tested as specified in 4.6.10,
there shall be no evi dence of. arcing, burning, or charring. The networks shall
meet the following requirements:

Characteristics C and V: AR shall not exceed .0.1 percent, +0.01 ohm.

Characteristic H:
&Ratio shall not exceed ●.02 percent.
AR shall not exceed .0.1 percent, +0.01 ohm.

Characteristic K:
Characteristic M:

AR shall not exceed *0.25 percent, +0.01 ohm.
AR shall not exceed *0.5 percent, +0.01 ohm.

Characteristic R: AR shall not exceed *.03 percent, +0.01 ohm.
&Ratio shall not exceed *.02 percent.

Characteristic Y: AR shall not exceed ●.01 percent, +0.01 ohm.
hRatfo shall not exceed *.01 percent.

3.16 Terminel strength. When networks are tested as specified in 4.6.11, there
shall be no evid ence 0? breaking or loosening of terminals from the network form,
or chipping of coating. The networks shall meet the following requirements:

Characteristics C and V: AR shall not exceed ●O.1O percent, +0.01 ohm.

Characteristics U, K, and H:
aRatio shall not exceed *.03 percent.
AR shall not exceed ●0.25 percent, +0.01 ohm.

Characteristic R: AR shall not exceed *.03 percent, +0.01 ohm.
&Ratio shall not exceed ●.02 percent.

Characteristic Y: AR shall not excead *.01 percent, +0.01 ohm.
ARatf O shall not exceed ●.01 percent.

3.17 Oielectrlc withstanding voltage. When networks are tested as specified in
4.6.12, here shall be no mechanical damage, arcing, or breakdown. The leakage
current shall not exceed 1 milliampere (mAl .

3.18 Insulation resistance. When networks are tested as specified in 4.6.13,
the Insulation resistance shall not be less than 10,000 megohms.

3.19 Resistance to soldering heat.
4.6.14,

When networks are tested as specified in
here shall be no external evidence of mechanical damage nor Internal

evidence of solder reflow or heat damage. The networks shal 1 meet the followfng
requirements:

Characteristics C and V:

Characteristic H:
Characteristics K and )4:
Characteristic R:

Characteristic Y:

AR shall not exceed *0.1 percent, +0.01 ohm.
e,Ratio shall not exceed *.02 percent.
AR shall not exceed ●0.1 percent, +0.01 ohm.
AR shall not exceed *0.25 percent, +0.01 ohm.
AR shall not exceed ..05 percent, +0.01 ohm.
a.Ratio shall not exceed ●.o2 percent.
AR shall not exceed ●.01 percent, +0.01 ohm.
ARatio shall not exceed ●.01 percent.

3.2o Moisture resistance. klhen networks are tested “as specified in 4.6.15,
there shall be no evi dence of ❑echanical damage. The networks shall ❑eet the
following requirements:

Characteristics C and V:

Characteristic H:
Characteristics K and M:
Characteristic R:

Characteristic Y:

AR shall not
hRatio shall
AR shall not
AR shall not
AR shall not
ARati O shall
AR shall not
ARatio shall

exceed ●0.2 percent, +0.01 ohm.
not exceed *.02 percent.
exceed ●0.4 percent, +0.01 ohm.
exceed ●0.5 percent, ‘0.01 ohm.
exceed ●.05 percent, +0.01 ohm.
not exceed ●.02 percent.
exceed ..01 percent, +0.01 ohm.
not exceed ●.01 percent.

Additionally, the dielectric withstanding voltage shall be as specified in 3.17
and the insulation resistance shall be 100 megohms min~mum.
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3.21 Shock (specified pulse). When networks are tested as specified in 4.6.16,
there shall be no evidence of mechanical damage and they shall meet the followtng
requirements:

Characteristics C and V: AR shall not exceed *0.25 percent, +0.01 ohm.
ARati O shall not exceed ●.03 percent.

Characteristics H, K, and M: AR shall not exceed *0.25 percent, +0.01 ohm.
Characteristic R: AR shall not exceed ●.03 percent, +0.01 ohm.

ARatio shall not exceed ..o2 percent.
Characteristic Y: AR shall not exceed ●.01 percent, +0.01 ohm.

6Ratio shall not exceed +.01 percent.

3.22 Vibration, high frequency. Uhen networks are tested as specified in
4.6.17, ere s a~cal damage and they shall meet the following
requirements:

Characteristics C and V: AR shall not
ARatio shall

Characteristics H, K, and M: AR shall not
Characteristic R: AR shall not

&.Ratio shall
Characteristic Y: AR shall not

ARatio shall

exceed ●0.25 percent, +0.01 ohm.
not exceed ●.03 percent.
exceed ●0.25 percent, +0.01 ohm.
exceed +.03 percent, +0.01 ohm.
not exceed ●.02 percent.
exceed ..01 percent, +0.01 ohm.
not exceed +.01 Dercent.

3.23 Life. Uhen networks are tested as speciffed fn 4.6.18, there shall be no
evldence~mec hanfcal damage and they shall meet the followfng requirements:

Characteristics C, V, and R: AR shall not exceed ●0.1 percent, +0.01 ohm.
ARatio shall not exceed ●.03 percent.

Characteristics H and K: AR shall not exceed *0.5 percent, +0.01 ohm.
Characteristic M:
Characteristic Y:

AR shall not exceed *2. O percent, +0.01 ohm.
AR shall not exceed ●0.05 percent, +0.01 ohm.
t. Ratio shall not exceed ●.o25 percent.

3.23.1 25°C power rating (see 3.1 and 6.5). For qualification testing only,
networks sl!~l I be subj ected to he specified voltage and shall dissipate the
assigned 25 C wattage rating for a 1000. hour duration. Tha networks shall meet
the following requirements:

Characteristics C, Y, and R: AR shall not
ARatio shall

Characteristics H and K: AR shall not
Characteristic M: AR shall not
Characteristic Y: AR shall not

ARati O shall

exceed *0.1 percent, +0,01 ohm.
not exceed *.03 percent.
exceed +0.5 percent, +0.01 ohm.
exceed ●2.O percent, +0.01 ohm.
exceed ●0.05 percent, +0.01 ohm.
not exceed *.025 percent.

3.24 High temperature exposure. ‘dhen networks are tested as specified in
4.6.19, here shall be no evidenca of ❑echanical damage and they shall meet the
fol lowing requirements:

Characteristics C and V: AR shall not exceed ●0.1 percent, +0.01 ohm.
ARatf O shall not exceed ●.03 percent.

Characteristic H: AR shall not exceed ●0.2 percent, +0.01 ohm.
Character stic K: AR shall not exceed ●0.5 percent, +0.01 ohm.
Characteristic M: AR shall not exceed ●1.O percent, +0.01 ohm.
Characteristic R: AR shall not exceed *0.05 percent, +0.01 ohm.

&Ratio shall not exceed ..o2 percent.
Characteristic Y: AR shall not exceed *.02 percent, +0.01 ohm.

ARatio shall not exceed ..02 percent.
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3.25 Low temperature storage. kkhen networks
there sh= be no evi dence of mechanical damage
requirements:

‘Characteristics C and V: AR shall not
6Ratio shell

Characteristic H: AR shall not
Characteristic K: AR shall not
Characteristic M: AR shall not
Characteristic R: AR shall not

ARatio shall
Characteristic Y: AR Shall llOt

ARatio shall

are tested as specified fn 4.6.20,
and they shall meet the following

exceed *0.1 percent, +0.01 ohm.
not exceed *.02 percent.
exceed *0. I percent, +0.01 ohm.
exceed *0.25 percent, +0.01 ohm.
exceed *0.5 percent, +0.01 ohm.
exceed *0.03 percent, +0.01 ohm.
not exceed *.02 percent.
exceed *.01 percent, +0.01 ohm.
not exceed *.01 percent.

All external materials shall be nonnutrient to fungus growth or
sh~i!6be%?%~ly treated to retard f.”g.s growth. The ❑anufacturer shall verify
by certification that all external materials are fungus resistant or shall test
the resistors as specified in 4.6.22. There shall be no evidence of fungus growth
on the external surfaces.

Each network shall be marked fn accordance with method I of
kil;l~~o-w~ as fndicated below:

a. Complete mflitary part number.

b. Manufacturer’s Commercial and Government Entity (CAGE) code.

c. Resistance value and resistance tolerance (manufacturer’ s option) .

d. Manufacturing date code.

e. Manufacturer’s lot code (manufacturer’s Option).

f. Pfn fdentfffer.

3.27.1 Resistance temperature characteristic and resistance tolerance
substitution. Networks qualif eo~t emperature cnaracterfstfcs
or 1 ower toTerance levels, or both. wfth acquiring agency approval , are
sube. tf tutable for networks marked to hfgher resistance temperature characteristics
or hfgher tolerance levels and shall not be remarked unless specfffed fn the
contract or purchase order (see 6.2) (see tables IX and X).

TABLE IX. Substftutfon of temperature characteristics.

1 I r
I Characterfstfc I Characterf$tic I

~

I K I ‘K:M I
M M
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TABLE X. Resistance tolerance substitution.

> I
I Resistance I Resistance
I tolerance I tolerance

I substitution
-

B
I ‘O; F:G:J

: F, G, J
IG G, J

J J

Networks shall be processed in such a manner as to be
u“~~~~m =~”d shall meet the requirements of 3.3 to 3.4.5 f“cl”sfve, a“d
be free from other defects that will affect life, serviceability, or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, he contractor is responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specffied herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4. 1.1 Responsibility for compliance. All items shall meet all requirements of
sections 3 and Th i forth in this specification shall become a
part of the cont~acto~ ”sn~?~~al ~n~~~pection system or quality program. The
absence of any inspection requirements In the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operutfons, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material , either indicated or actual ,
nor does it commit the Government to accept de factive material.

4. 1.2 Test equipment and inspection facilities. Test and measuring equipment
and inspecclon racllltles ot s.utt lclent accuracy, quality and quantity to permit
performance of the required inspection shall be established and maintained by the
contractor. The establishment and ❑aintenance of a calibration system to control
the accuracy of the ❑easuring and test equipment shall be fn accordance with
MI L.sTo-45662.

4.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

a. Qualification inspection (see 4.4).

b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions and precautions.

4. 3.1 Conditions. Unless otherwise specified herein, all inspections shall be
performed in accordance with the test conditions specified in the “GENERAL
REQUIR~MENTS” of MI L- STO-202.
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4.3.2 Precautions. Adequate precautions shall be
prevent condensation of moisture on networks, except
test.

taken durfng in$pectfon to
during moisture-resistance

4.4 Qualification inspection. Oualiffcatfon inspection shall be performed at a
laboratory acceptab le to the Government [see 6.3) on sample unfts produced wfth
equipment and procedures normally used in production.

The number of sample units comprising a sample of networks to be
alification inspection shall be as specffied in appendix A of thfs

specification. The sample shall be taken at random from a production run and
shall be produced with equfpment and procedures normally used in production. The
sample units shall have been subjected to and passed the requirements of group A
inspection (see 4.5.1.2). Qualification shall not be granted ‘If group A
inspection requirements are not met. Each network style shall be qualified
separately (see 3.11.

4.4.2 Inspection routine. Sample units shall be subjected to the qualification
inspection sgecified fn table XI In the order shown. All sample units shall be
subjected to” the Inspection of groups f and Ia, except for the sample units
required for groups 11 and VIII. All sample unfts shall be divided as specifted
in table XI for groups 11. through VIXI inclusive, and subject~d to the inspection
for their particular group. For purposes of verifying the 25 C power rating (see
3.1 and 6.5) a separate sample of 30 units shall be subjected to group I, group
Ia and group VIa of table XX. Thfs test is an fnitfal qualification reoufrement
Oniy. Sample sizes and extent of qualification.
specffied in appendfx A of thfs specification.

4.4.3 Failures. Failures in excess of those
for refusal to grant qualification.

for characteristics shall be

allowed in table XI shall be cause

qualification. the contractor4.4.4 Retention of qualification. To retain . .
shall forward areport at 6-month fntervals to the qualffyf ng”activfty. The
qualifying act fvity shall establish the initial reporting date.
consist of:

The report shall

a. A summ’ary of the results of the tests performed for inspection of product
for delfvery (groups A and B), indicating as a minimum, the number of
lots that have passed and the number that have failed. The results of
tests of all reworked lots shall be identified and accounted for.

b. A summary of the results of tests performed for periodic inspection
(group C), including the number and mode of failures. The summarY shall
include results of all periodfc inspection tests performed and completed
during the 6-month period. If the summary of the test results indicates
nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, actfon may be
taken to remove the failing product from the Oualffied Products List.

Failure to submf.t the report wfthfn 30 days after the end of each 6-month period
may result In loss of qualfffcatfon for the product. In add ftfon to the per fodlc
submission of inspection data, the contractor shall immediately notffY the
qualifying act fvity at any time during the 6-month period that the inspection data
indfcates failure of the qualffied product to meet the requirements of this
specification.

In the event that no production occurred during the reporting period, a report
khan be submitted certtfyfng that the company st~ll has the capabilities and
facilities necessary to produce the item. If during two consecutive reporting
periods there has been no production, the manufacturer may be required, at the
discretion of the aualifvin.a activit.v. to submit hfs aualified products to testing
in accordance
production.

.
wfth the q~al~ffcat ion-inspection requirements and the reason for no
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TABLE XI. Qualification inspection.

I I I IM th
I Numberu; ;t~ample lRequirement Ip;ra!

d IN umber ot r
Ifaflures I

I Inspection { paragraph ~graph ~allowed 1/1
I –1

1 I 1 1
I Group 1 ~1 ~1

lThermal shock
lPOwer conditioning
IDC resistance
lHermetic seal (when
I applicable)
I
I Group 1a ~1 ~1

IVisual and mechanical
~ inspection

I Group 11 ~/

lSolderabflity
I Resistance to solvents

I Group III

lRest stance-temperature
I characteristics
ILOW temperature operation
lShort-time overload

~i:%:: ::::”?:;,”
applicable)

I
I Group IV

lThermal shock
lLlte\fi:;;: withstanding

I Insulation resistance
lResi stance to soldering
I heat 10/
lMOi Stlcr~resfstan.ce
~tlefl~;~rmea;:~; {“he”

1’ m

lShock (specified. pulse)
lVlbration, high frequency
tHermetlc seal (when
~ applicable)

I
I
i
I All sample
/ units 4/

I

I

I

i

3.7
I 3.8

3.9
I

3.10
I
I
I I I
13.1,3.3,3.4,~4.6.2 ~
/3.27,3.2~

I
I

I
1 20
I or
I 30

/

i

:.

I 20
I or
I 30

I
I

/
I 20
I or
I 30

I

10
10
10

10
10
10

high
critical
1 Ow

high
critical
1 Ow

high
critical
1 Ow

i I

}

14.6.3 !
14.6.4 I
14.6.5 I

14.6.21 !
\

3.11
3.12

3.13
3.14
3.15
3.16

3.10

3.7

3.17
3.18

3.19
3.20

3.10

3.21
3.22

3.10

I

51

0

I

I

I

I

1

I
I

I
I I I

}
14.6.6 ~ 1 I
14.6.7 ;

I
I

.!I

/4.6.8 ;
14.6.9 I

,Ili

ly/ \
I4.6.1o I
14.6.11 I

1“4.6.21 i

i.
i

I

14.6.3 ~

14.6.12 I
14.6.13 I

;4.6.14 i

,1,

1~/ /

14.6.15 I
I
~4.6.21 !

I I
I

i
14.6.16 I
14.6.17 I

}

ly/ !

~4.6.21 i
I

I

See footnotes at end of table.
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TABLE XI. Qualification inspection - Continued.

I 1 IM th
I Number”; ~t;ample lRequirement lp~ra:

6 IN umber of r
Ifailures I

Inspection I paragraph ~graph Iallowed ~/~
!

1 I 1 r
I Group VI

lLife

1

I Group VIa

125°C power rating
f
I

I GrOUP VII

i i
I 20 10 high
I or 10 critical ~/\
I 30 10 low

I

I i
I 20 10 high
I or 10 critical ~/1
I 30 10 low

/

~ I

Iliigh temperature exposure i 20 10 high I
[Low temperature storage I or 10 critical ~/1

~ 30 10 low
I I

3.23

3.23.1

3.24
3.25

3.26

I I I

14.6.18 ~ o~/ I

I I I
14.6.22 I O
I I I

Failure of a single network in one or ❑ore teats of a group shall be
charged as a single defective.

Tests need ‘not be performed if group A inspection has been performed on the
qualification samples.

Nondestructive tests.

Sample unfts for groups 11 and VIII are not requfred to be subjected to
group 1.

Networks shall meet all requirements of group I before subjecting to groups
rrr thrOugh vrl.

Marking shall be considered defective ff the markfng fs Illegible or
incorrect.

Tests may be performed on electrical rejects.

When no crltfcal value is specffled, only the hfghest and lowest resistance
values shall be tested (20 saMple S, tOtal).

Number of de fectfve packages allowed per resistance value tested (e.g. , low,
critical, and hfgh resistance).

The internal visual examination shall be performed after the final
inspection of group IV.

The fungus requirement is either by certification or performance.
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4.5 ~uality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery
shall cons{st of groups A and B inspections.

4.5. 1.1 Inspection lot. An inspection 10t shall consist of all the “etwork S Of
similar styles with he same protection enclosure or coating design configuration
and height dimensions manufactured or presented for shipping against this document
during a period of not more than a month. Resistors of various resistance values
and tolerances may be combined to form a lot prov~ded they are all ❑ade with the
same enclosure material on-the same production line using the same methods and
processes. Characteristics may be sampled as provided in the qualification
coverage table XX of appendix A to cover other characteristics as long as the
materials and processes are the same.

4.5.1.2 Group A inspection. Group A Inspection shall consist of the inspections
specified in table 1, and shall be made on the same set of sam Dle units. in the
eider shown.

TABLE XII. Group A inspection.

I I I Test
Inspection I Requirement I ❑ethod

I paragraph i Para9ra Ph
I I

Subgroup 1 1’
I

Thermal shock 3.7 / 4.6.3
Power conditioning 3.8 4.6.4
OC resistance 1/ 1 3.9 I 4.6.5
Hermetic seal ~when applicable) 3.10 I 4.6.21

1

Subgroup 2 I I

Visual examination ~;.~;354i&26,j 4.6.2
. . 1

I
100-percentl

inspection

13

~/ Networks shall meet the specified initial resistance tolerance. The
resistance measurement made upon completion of the power conditioning
test may be used if a measurement has been ❑ade which can, without
conversion, be directly related to nominal resistance value and
tolerance.

4.5.1.2.1 Sampling plan. Subgroup 1 teats shall be performed on 100 percent of
the product Suppl led under this specification. Networks that are out of
resistance tolerance, or which experience a change in resistance greater than that
permitted for the tests of. this subgroup shall be removed from the lot. Lots
having ❑ore than 10 percent total rejects, due exceeding the specified
resistance change limit shall not be furnished contracta. Major and minor
defects shall be as specified in table XIII.

to
on
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TABLE XIII. Classification of defects.

i Construction i Requi rement i Classification i
I I

I Body I Cr:~};”;~ holes which could cause probable

I Leads broien,
/ Major /

I Leads crushed or nicked which would Major
cause probable failure in use.

I Crushed or nicked at ends which would not cause ;I Minor /
failure in use.

I I Lead spacing incorrect dimensions. I
I Marking

Major
\ Incorrect, illegible marking. ~

‘1
Major

I

4.5,1.2.1.1 manufacturer’s production inspection. If the manufacturer performs
tests s. fmflar to th Ifi d fn subgroup 1 t fable XII as the final step of
his production proc~~~,s~~oup ~, subgroup 1 ins~ectfon may be wafved and the data
resultfng from the manufacturer’s production tests may be used fnstead. Authority
to wafve the subgroup 1 inspection shall be granted by the qualifying actlvfty
only. The following criterfa must be complied wfth:

a. Tests conducted by the manufacturer during production shall be clearly
fclentical to or more strfngent than those specified for subgroup 1. Test
conditions shall be equal to or ❑ore stringent than those specified for
subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product suppl ted under this
specfffcatfon to hfs production tests.

c. The parameters ❑easured and the failure criterfa shall be the same or
more stringent than those speciffed herefn.

d. The lot rejection criteria are the same or more strfngent than those
specffied herefn.

e. The manufacturer shall make available all information concerning the test
procedures and fnstrumkntatfon used fn his production tests. The
manufacturer shall also make avafl able to the Government all records of
all detail test data resulting from production tests.

f. Once approved the manufacturer shall not change the test procedures or
criteria without prior notification to and concurrence from the
qualifying activity.

4.5.1 .2.1.2 Rejected lots (subgroup 2). Rejected inspection 10ta ❑ay be
resubmitted for Government acceptance onfy ff the manufacturer Derforms
100. pertent inspection on networks of the lot for those characteristics which were
de fectfve and resulted in rejection of the lot, removes all defective units and
resubmfts the lot for quality conformance inspection. Resubmitted lots shall be
kept separate from new lots, and shall be clearly identified as resubmitted lots.

4.5. 1.3 Group B inspection. Group B inspection shall consist of the tests
speclffed fn table XIV, In th e order shown. They shall be performed on sample
units that have been subjected to and have passed group A inspection. As an
option, subgroup 2 tests may be performed on electrical rejects or empty body
networks. The empty body networks must be processed through all the standard
manufacturing and test flow cycles, oven bakes, and temperature cycles of
qual if fed networks to assure that the network leads and prfnted surfaces are in
the usual condftion prfor to test.
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TA8LE XIV. Group B inspection.

7 I I T t
Inspection lRequirement I me.;;od 1

I I paragraph lparagraph :
1

Subgroup 1 I I
I
l Resistance temperature I
I characteristic 3.13 I 4.6.8
10ielectric withstanding voltage 3.17 I 4.6.12
[Insulation resistance 3.18
lShort-time overload

I 4.6.13
3.15 I 4.6.10

/
I Subgroup 2 Al /“ I

lSolderability I 3.11
~Resi stance to solvents

I 4.6.6
j 3.12 ~ 4.6.7

~1 Tests may be performed on electrical rejeCt S.

IN umber or r
Sample Ifailures I

size Iallowed
~

I I
I

}J-

1
~

13 I
I

01

1

}:[}

I
01

I

0~4~~~~”~&~eC%%#%~d, the lot shall be rescreened and defects removed. A “e.
A sample of 13 parts shall be randomly selected, if one

sample of 13 parts shall then randomly be selected, if one or more defects are
found in this second sample, the lot shall be rejected and shall not be supplied
to this specification.

4.5.1.3.2 S“bgr~”~ 2. A sample of 14 parts shall be randomly selected, 8
samples to the res s ante to solvents test and 6 samples to the solderability
test. If one or more defects are. found, the lot shall be rescreened and defects
removed. A new. sample of 14 parts shall then randomly be selected. if one or more
defects are found in thfs second sample, the lot shall be rejected and shall not
be supplied to this specification.

4. 5.1.3.3 Disposition of sample units. Sample units which have passed all the
group 8, subgroup 1 inspections may be delivered on the contract provided they are
within resistance tolerance and tieet requirements for visual and mechanical
inspection.

4.5.2 Periodic inspection. Periodic inspection shall consist of group C
inspection. t tie results of these inspections show noncompliance with
the applicablex%~ui;e~~~ts (see 4.5.2.1.5), delivery of products which have
passed groups A and B inspections shall not be delayed pending the results of
these periodic inspections.

4.5.2.1 Group C inspection. Group C inspection shall consist of the tests
specified in table in the order shown. They shall be performed on sample
units selected from l~ts that have passed groups A and 8 inspections. Networks of
similar styles and ❑ethod of enclosure may be grouped together. Group C samples
shall be representative of production.
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TABLE XV. Group C inspection.

I Inspection

~
Monthly

I
ILOW temperature operation
lShort-time overload
Ilerminal strength
lHermetic seal (when applicable)

~

Subgroup 1

lThermal shock
10 felectrfc withstanding voltage
lInsulati On resistance
lResi stance to solderfng heat ~f
lMoisture resistance
l~armetic seal (when applicable)
I

Subgroup 2

fe

Semiannually

Subgroup 1

iShock (specified pulse)
I Vibration, high frequency

I Subgroup 2

lHigh temperature exposure
ILOW temperature storage

umber or sample
units to be

inspected

10

10

10

10

10

equirement
paragraph

3.14
3.15
3.16
3.10

::;7
3.18
3.19
3.2o
3.10

3.23

3.21
3.22

3.24
3.25

TeSt
❑ethod
ars. graph

4.6.9
4.6.10
4.6.11
4.6.21

4.6.3
4.6.12
4.6.13
4.6.14
4.6.15
4.6.21

4.6.18

4.6.16
4.6.17

4.6.19
4.6.20

lumber ofl
“allures I
allowed I

}

1

I

I
1

1

0

1

1/ The internal inspection shall be performed after the final inspection of the
subgroup.

4.5.2 .1.1 Monthl
+“

Ten sample units of any resistance value betwaen the
critical and ow va ues shall be inspected every ❑onth. If none of these values
are produced during the ❑onth, networks of the 10We St resistance value prOduced
shall be inspected, with one defective unit allowed.

4.5.2 .1.2 Quarterly. Twenty sample units from the highest resistance decade
shall be inspected quarterly. Ten sample units from the resistance decade
produced shall be subjected to the tests of subgroup 1, and 10 sample units of the
value produced closest to the critical value shall be subjected to the test of

-subgroup 2. One defective unit shall be allowed.

pr~~~~~21~~aT_~d to the tests of subgroup 1. Te” samp:;eu~::;c;~v~ny
Ten semple units from the highest resistance decade

resistance value shall be subjected to the tests of subgroup 2.
unit shal J be allowed.
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4. 5.2.1.4 Disposition of samples. Sample units which have been subjected to
group C inspection shall not be de~ivered on the contract.

4. 5.2.1.5 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall noti fy the qualifying activity and the cognizant inspection
activity of such failure end take corrective action on the materials or processes.
or both, as warranted, and on all units of product which can be corrected and
which are manufactured ““der essentially the same conditions, with essentially the
same materials, processes, etc. , and which are considered subject to the same
failure. Acceptance and shipment of the product shall be discontinued until
corrective action, acceptable to the qualifying activity has been taken. After
the corrective action has been taken, group C inspection shall be repeated on
additional sample units (all i“spectio”s, or the inspection which the origtnal
sample failed, at the option of the qualifying activity). Groups A and B
inspections may be reinstituted; however, final acceptance and, shipment shall be
withheld until the group C inspection has shown that the corrective action was
successful . In the event of failure after reinspection, information concerning
the failure shall be furnished to the cognizant inspection activity and the
qualifying activity.

4.5.3 Inspection of packaginq. The sampling and inspection of the
preservation, packing, and container marking shall be in accordance with the
requirements of MI L-R-39032.

4.6 Methods of inspection.

4.6.1 Network handling procedures. Uhen specified herein, the networks shall
be tested mounted on a test board as described In 4.6.1.1. For those test
procedures where mounting requirements are unspecified, the networks may be tested
unmounted using pressure type contacts.

4.6. 1.1 Specified mountin . Uhen specified in the test procedure, the networks
shall be mounted on a sui tab
thick.

e test board of glass base nominally .0625 fnch
The test board shall be such that ft shall not be the cause of, nor

contribute to any failure of network in any of the tests for which it may be
used. Networks must be spaced at least 0.5 inch from each other.

4. 6.2 Visual and mechanical inspection. Networks shall be inspected to verify
that the materials, design, construction, physical dimensions, and workmanship are
in accordance with the acceptable requirements (see 3.1, 3.3, 3.4, 3.’27, and 3.28).

4.6.3 Thermal shock (see 3.71. Networks shall be tested in accordance with
method 107 of 141L. STO-ZOZ. he following details and exceptions shall apply:

a. Mounting: The method used to tranaport and hold the networks shall
ensure circulation of the ambient air to each network.

b. ~;a~u~e~nt before cycl ing : OC resistance shall be ❑easured as specified
. . .

c. Test condition: For qualification group I and group A inspection, test
condition 8. For qualification group IV and group C Inspection, test
condition 8-1.

d. Measurement after cycling: Ui thin three hours after stabilization at
rOOm temperature. dc resistance shall be measured as svecified in 4.6.5.

test of 4.6.4.

for evidence of mechanical

For qualification inspection group 1, and group A inspection, dc
resistance shall be measured following the

Following the test, the networks shall
damage.

be inspected
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4.6.4 Power conditioning (see 3.8). Networks shall be tested in accordance
with method at MI L-~- ZOZ. he followin9 details and exceptions shall apply:

a. Test temperature and tolerance: 25” C”+20” C, -5-C.

b. Initial measurements: Measurements’ may be made inside or outside the
chamber.

(1) Inside chamber: IJhen measurements are to be made inside the
chamber. the initial dc resistance shall be measured. at the
applicable test temperature, afte,r temperature stabilization, and
within 8 hours of exposure of the networks to the test temperature.
This initial measurement shall be used as the reference temperature
for all subsequent measurements under the same condition.

(2) Outside chamber: When measurements are to be made outside the
chamber. the initial dc resistance shall be measured at the room
temperature. This intfal measurement shall be used as the reference
temperature for all subsequent measurements under the same condition.

c. Operating conditions: Rated dc continuous working voltage, filtered or
non filtered full-wave rectified ac voltage shall be simultaneously
applied to each resistor In the network intermittently, 1.5 hours on and
?i~ hour off, for 100 *4 hours and at the test temperature. During the

“ cycle, the voltage shall be regulated and controlled to maintain *5
percent of the rated continuous working voltage. Unless otherwise
specified (see 3.1), power applied shall be 1:5 times rated power.

d. Measurements after test: Following a minimum 0.5 hour stab flfzatfon
period, dc resistance shall be measured as specifted in 4.6.5.

e. Inspection after test: Networks shall be inspected for evidence of
mechanical damage.

4.6.5 OC resistance (see 3.9). The dc resistance shall be measured in
accordance with method of rL-STO-202. The following details and exceptions
shall apply:

a. Measuring apparatus: The same measuring instrument shall be used for any
one test, but not necessarily for all tests.

b. Test voltage: Measurements of resistance shall be made using the test
voltages specl fled in table xVI. The test voltage chosen, whether it be
the maximum or a lower voltage which would still provide the sensi;; ;~ty
required. shall be applied across the terminals of the resistor.
same voltage shall be used whenever a subsequent resistance measurement
is made.

TABLE XVI. Standard dc resistance test V01ta9e S.

I I
I Nominal resistance

Maximum test v01ta9e
+ 25 t 125
I Milliwatts I Mf?lijatts I Mllli;atts I

10 I t

1
Ohms I ml volts I _volts I

I l—
10 to 98.8 I .3 I .5 I i.o I

I 100 to 988 1.0 I 1.0 I
1,000 to 9,88o 3.0 ::: I

I 10,000 to 98,800 / 10.0 I 1::: I 10.0 I
~ 100,000 or higher 30.0 I 30.0 I 30.0

i I
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c. Temperature: The dc resistance test specified in group I of table XI
shall be performed at 25° C ●5-C. For all other tests, unless otherwise
specified herein, the temperature at which subsequent and final
resistance measurements are made in each test shall be within *2° C of the
temperature at which the initial resistance measurement was mode.

d. Procedure: Unless otherwise specified (see 3.1), all resistor elements
which can be isolated in the network shall be individually measured. All
resistor elements which cannot be isolated in the network shall be
measured using a guarded resistance measuring technique as far as
practicable (see 3.1). Interpin resistance shall be measured using the
test instrument used for measuring the isolated resistors.

e. Resistance ratio accuracy (applicable to characteristics C, R, V, and
Y) : Ratio accuracy is defined as the percent difference between the
nominal resistance ratio and the ratio determined from the actual
resistance measurement ustng the specified reference resistor from the
applicable schematic (see 3.1). The ratio accuracy required shall be as
specified. The change in ratio for any test is de ffned as the percent
change In the actual ratio determined from resistance measurements before
and after the test referred to the actual ratio before the test. The
resistance ratio is defined as follows:

Rr

RREF

RREF - Resistance of the reference elemknt.

Rr - Resistance of the element being measured.

4.6.6 Solderability (see 3.11). Networks shall be tested in accordance with
method 20B of MI L- STD. ZOZ. The following details and exceptions shall apply:

a. All terminals of each network shall be tested.

b. Application of standard solderable wire Is not required.

c. Leads shall be solderable .010 inch (0.25 mm) above seating plane.

d. For flat packs, the seatfng plane will be defined as 0.060 from component
body, excluding any epoxy meniscus.

4.6.7 Resistance to solvents (see 3.12). Networks shall be tested in
accordance w me o~ The following details shall apply:

a. The ❑arked portion of the network body shall be brushed.

b. The number of sample units shall be as specified in tables XI and XIV as
applicable.

c. Networks shall be I“sp@cted for mechanical damage a“d legibility of
markings.

4.6.8 Resistance-temperature characteristic (see 3.13). Networks shall be
tested in accordance with method 304 of MI L-s TO-202.
exceptions shall apply:

he following details and

a. Reference temperature: Room ambient temperature.

b. Test temperature: In accordance with table XVII.
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TABLE XVII. Resistance-temperature characteristic.

1 I Temperature .1
~ Sequence ? I Group B acceptance

I Qualification Inspection I inspection I
I I

/ “c I “c I
I — I —

I I t I

~/ This temperature shall be considered the reference
temperature for each of the succeeding temperatures.

4.6.9 Low temperature operation (see 3.14). FOllowfng a dc reS. iStanC@
❑easurement as sp$cified i 5 he networks shall be placed In a cold chamber
at -65 C +O” C, -5 C. Afte~ l“h~u~ of stabilization at this temperature, full
rated continuous working voltage as specified In 3.6 shall be applied for 45
minutes. The networks may be loaded individually or in parallel. “Fifteen +5, -O
minutes after the removal of the voltage, the temperature In the chamber shall be
gradually increased to room temperature wfthin a period of not more than 8 hours.
Th$ net~orks shall be removed from the chamber and ❑aintained at a temperature of
25 C ●5 C for a perfod of approximately 24 hours; the dc resistance shall then be
❑easured as specified in 4.6.5. Networks shall then be inspected for evidence of
mechanical damage.

4.6.10 Short. tfme overload (see 3.15). The dc rasfstance shall be measured as
specified In 4.6.5. dc test potentfal, 2.5 tfmes the rated continuous workfng
voltage but not exceeding twice the ❑aximum voltage (see 3.1), shal? be applied for
s ●1 seconds to each resistor in the network, one at a time. If single resf
cannot be Isolated, the voltage appl led at the two terminals shall be 2.5

Fwhere R is the actual resistance measured at the two terminals and P is the
combined power rating of the elements contributing to the measured resistance.
The following conditions shall ba maintained:

a. Networks are to be ❑ounted horizontally in still air wfth no circulation
other than that created by the heat of the network being operated.

b. Ambient temperature during test shall be 25*C ●5-C.

c. Thirty +15. -O mfnutes after removal of the test potential , the
resistance shall be measured as specfffed In 4.6.5. Networks shall be
Inspected for evidence of arcing, burning, and charring.

d. For referee purposes, a 10-second waiting period between voltage pulses
shall be used.
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4.6.11 Terminal strength (see 3.16).

4.6. 11.1 Pull test. Networks shall be tested as follows:

a.

b.

c.

d.

e.

Test

(1)

(2)

Test

weight:

24 ounces for flat packs.

4.5 pounds for other body styles.

time: 30 seconds.

Number of terminals to be tested: 5 randomly selected terminals.

Procedure: The specified weight shall be applied, without shock, to each
lead or terminal to be tested in a direction parallel to the axis of the
lead (or terminel) and ❑aintained for the specified test time. The
tension shall be applied as close to the end of the lead (or terminal). as
practicable.

Measurement after test: Networks shall be inspected for evidence of
mechanical damage, and resistance shall be measured as specified In 4.6.5.

4.6.11.2 Rend test.

4.6. 11.2.1 Bend test for configurations other than flat packs. Networks in
dual.in-line an6 sfngle-in.l fne packages Shal 1 be tested as fol Tows:

a. Number of terminals to be tested: 5 randomly selected terminals.

b. Procedure: Each lead, selected to be tested, of the network shall be
bent through an angle su.fficlent to cause the lead to retain a permanent
bend (i.e. , after stress removal) of at least 15 de rees ❑easured at the
lead extremities about the first bend. 7At the comp etion of the initial
bend, the leads shall be returned to their approximate original
posftlon. Thfs procedure shall be performed three times.

c. Measurement after test: Networks shall be inspected for evidence of
mechanical damage, and resistance shall be ❑easured as specified in 4.6.5,

4. 6.11.2.2 Bend test for flat packs.
follows:

Networks in flat pack shall be’ tested as

a. Number of terminals to be tested: 5 randomly selected terminals.

b. Procedure: Unless otherwise specified [see 3.1) a force of 8 ●0.5 ounces
shall be appl led to each lead to be tested for three 90 ●5 degree arcs of
the caae. For leads with a section modulus equal to or less than that of
a lead with a cross-section of 0.006 by 0.020 inch, the force shall be 3
40.3 ounces. An arc Is defined as the ❑ovement of the ckse, without
torsion, to a position perpendicular to the pull axis and return to
normal . All arcs on a single lead shall be ❑ade in the same direction
and in the same plane without lead restriction. A bending cycle shall be
completed in from 2 to 5 seconds. For networks with rectangular or
ribbon leads the plane of the arcs shall be perpendicular to the flat
plane of the lead. The test shall not be appl fed to end leads of
packages where its application will apply primarily torsion forces at the
lead seal .

c. Measurement after
mechanical damage

test: Networks shall be fnspected for evidence of
and resistance shall be measured as specified in 4.6.5.
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4.6.12 Olelectric withstanding voltage (see 3.17).

4.6. 12.1 Atmospheric pressure. Networks shall be tested in accordance with
❑ethod 301 07 141L- ST D-202. T he following details shall apply:

a. Mounting:

[1) Oual-i n-line (OIP) packages: The network shall be clamped by
mounting with its top on a metal plate of sufficient size to extend
beyond the network extremities. An additional metal plate shall be
mounted against the bottom of the network, avoiding contact with the
terminals. The terminals of the network shall be connected together.

(2) Single-in-line [SIP) and flat packages: The network shall be
clamped by mounting with its sides on metal plates of sufficient
size to extend beyond the network extremities and the terminals
shal 1 be connected together.

b. Magnitude of test voltage: 200 volts rms for OIPS and SIPS, and 100
volts for flat packs.

c. Nature of potential : An ac supply at commercial-line frequency [not more
than 100 hertz (Hz)) and waveform.

d. Ours. tion of application of test voltage: One minute.

e. Points of application of test toltage: Between the terminals connected
together and metal-mounting plate.

f. Inspections and ❑easurements: Ouring the tests, the leakage current
shall be monitored and the networks inspected for evidence of arcing and
breakdown. At the conclusion of the test, networks shall be inspected
for evidence af damage.

4.6.13 Insulation resistance (see 3.18). Networks shall be tested in
accordance with method 302 of MI L- STO-Z~ The following details shall apply:

a. Test condition A.

b. Special preparation: As specified in 4.6. 12.la.

c. Points of measurement: As specified in 4.6.12.le.

4.6.14 Resistance to soldering heat (see 3.191. Networks shall be tested in
accordance with method 210 of MI L- STO-ZOZ. he following details shall apply:

a. Measurement before test: OC resistance shall be ❑easured as specified in
4.6.5.

b. Special. preparation of specimen: SaMPle Units shall not have been
soldered during any of the previous tests.

c. Test condition C (solder 260” C, immersion 10 seconds).

d. Oepth of immersion: Oepth of immersion shall be .0625 from seating plane.

e. Measurement after test: After completion of terminal immersion and
following a minimum 3-hour cooling period, dc resistance shall be
measured as specified fn 4.6.5.
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f. Inspection after test: Networks shall be inspected for evidence of
mechanical damage.

9. Internal inspection: Upon completion of the final inspection of group IV
in qualification inspection and quarterly, subgroup 1 of group C
inspection, the networks shall be de-capped and Inspected for evidence of
solder reflow and heat damage.

4.6.15 Moisture resistance (see 3’.20). Networks shall be tested in accordance
with metho~ 106 of MI L- ST O-202. The fo~l owing details and exceptions shall apply:

a. Initial measurement: Immediately following the initial conditioning
period, dc resistance of resistors in the network shall be measured as
specified in 4.6.5.

b. Loading voltage: A dc voltage equivalent to .010 of rated wattage shall
be applied to all resistor elements during the first 2 hours of steps 1
and 4.

c. Subcycle: Step 7b shall not be applicable. Step 7a shall be performed
during any five of the first eight cycles only.

d. Measurements at high humidity: None.

e. Final measurements: UDon completion of stev 6 of the final c.vcle the
resistor networks shali be removed from-the’ chamber and uithl~ 24 hours,
without any additional handling, ‘the dc resistance, dielectric
withstanding voltage, and insulation resistance shall be measured in
accordance with 4.6.5, 4.6.12, and 4.6.13. when the networks are tested
as specified, the change in resistance between Initial and fj”al
measurements shall not exceed the value specified in 3.20.

f. Inspection after test: Networks shall be inspected for evidence of
mechanical damage.

4.6.16 Shock (specified pulse) (see 3.21). Networks shall be tested in
accordance with method 13 of MI L- STD-20Z. The following details and exceptions
shall apply:

a. Special mounting means: Networks shall be mounted in accordance with
4. 6.1.1 on inappropriate mounting fixture. The mounting fixture shall
be constructed in such a ❑anner as to insure that the mounting supports
remain in a static condition with reference to the shock-test table.
Networks shall be mounted in relation to the test eauimnent in such a
❑an!
con!

M
sha’ I be. cemented to the printed circuit board. - The cem~nt ❑aterial
sha’ I not extend up the body ❑ore than 50 percent in the vertical plane
or I ~yond the resistor body ends in the horizontal plane. In no case
sha” I the resistor body be completely encapsulated (see figure 3).

. . . . . .
?r that the stress applied is in the direction which would be
Idered ❑ost detrimental. Single-in-line networks with a height
Ile In excess of .200 inch (5.08 ❑m) (styles RZ040, RZ050, and
0). shall be ❑ounted as snecified. However. the bodv of the network
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Cement restreint used shall
not exceed 50 percent. of
body height

\

k
Cement restraint used shall
not exceed body length

_.0~25- ~hf~k glass

base test board

F16URE 3. $.peciel mounting for high profile SIPS.

b. Test leads: Test leads used durfng this test shell be no larger than AIAG
size 22 stranded wire, so that the Influence of the test leed on the
resfstor shall be held to a mlnlmum. The test-lead length shall be no
longer then necessary.

c. Measurements before shock:
4.6.5.

d. Test condftion I.

e. Measurements after shock:
4.6.5.

Resfsticnce shall be ❑easured .ss specffied in

Resistance shall be measured as specfffed in

f. Inspection after shock: Networks shall be fnspected for evfdence of
❑echanical damage.

4.6.17 Vfbratfon, high frequency (see 3.22). Networks shall be tested fn
accordance wttn method Ot fSIL-STD-ZUZ. he followfng detafls end exceptions
shall apply:

a.

b.

c.

d.

e.

f.

f40untfng: As specfffed fn 4.6.16a.

Test leads: As speciffed fn 4.6.16b.

Measurements before vfbratfon: As specfffed fn 4.6. 16c.

Test condftfon O.

Measurements after vfbratlon: AS specified in 4.6. 16e.

Inspection after vfbratfon: Network; shall be fnspected for evidence of
mechanical damage.
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4.6.18 Life (see 3.23). Networks shall be tested fn accordance with method 108
of MIL. STD-202. The fo~ owing details and exceptions shall apply:

Mounting:a. As specified in 4.6.1.1, with wiring to be connected to
landing pads on the top and bottom of the circuit board. If forced air
circulation is employed, the air velocity shall not exceed 500 feet per
m~nute and there shall be no direct impingement of the forced-air supply
UPOR the networks.

b. Test temperature and tolerance: 70” C *s”c.
25-C power rating: 25”c *5”c (qualification inspection).

c. Initial measurements: Measurements ❑ay be made fnside or outside the
chamber.

(1) Inside chamber: Uhen measurements are to be made inside the
chamber. the initial dc resistance shall be measured at the
applicable teSt temperature, after temperature stabilization, and
within 8 hours of exposure of the resistor networks to the test
temperature. This Inltlal measurement shall be used as the
reference temperature for all subsequent measurements under the same
condition.

(2) Outside chamber: Uhen measurements are to be made outside the
chamber, the Initfal dc resistance shall be measured at the room
temperature. This initial ❑easurement shall be used as the
reference temperature for all subsequent measurements under the same
condition.

d. Opera ting..conditions: Rated dc continuous working voltage, filtered or
nonfiltered full-wave rectified ac voltage shall be simultaneously
applied to each resistor in the network intermittently, 1.5 hours on and
0.5 hour off, for the specified number of hours and at the test
temperature. Ourtng the “on” cycle, the voltage shall be regulated and
controlled to maintain the rated continuous working voltage *5 percent.
In no case shall the network power rating be exceeded.

e. Test condition: 1,000 hours total test time.

f. Measurements during test:

(~) Oc resistance shall be measured at the end of the 0.5 hour off
periods after 25o +48. -0; 500 +48, -O; and 1,000 +48, .0 hours.
Measurements shall be ❑ade as near as possible to the specified time
but-may be adjusted (within specified tolerances) so that
measurements need be made only during the normal workday.

[2) Measurementsoutside of chamber: When measurements are made outside
the chamber, networks shall be outside of the chamber for a minimum
of ,45 minutes and atab(llzed before measurement.

9. Inspection after test: Networks shall be inspected for evidence of
mechanical damage.
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4.6.19 Hfgh. temperature exposure (see 3.24).

a. Mounting: Not required.

b. Initial measurements: DC resistance shall be measured as specified in
4.6.5 at 25° C *2” C.

c. Procedure: Following initial resistance measurements, networks shall be
la ed ig a chamber with forced air circulation maintained at

!25$C *5 C for a ,eriod of 100 ●4 hours with “o load applied.

d. Final measurements: After removal from the test chamber, .netwgrks shall
be permitted to stabilize at an ambient temperature of 25 C ●5 C for 4
hours. Resistance measurements shall be made as speciffed in 4.6.5.
Networks shall be inspected for evidence of mechanical damage.

4.6.20 Low temperature storage (see 3.25).

a. Mountfng: Not requfred.

b. Procedure: OC resistance shall be measured as specified In 4.6.5.
Ufthin 1 hour after .this measu~ement, the networks shall be placed fn a
cold chamber at -65 C +O” C, -3 C. Twenty-four hours after the networks
have reached this temperature, the temperature of the chamber shall be
gradually Increased to room temperature wfthln a period of not more than
8 hours. The network s.shall be removed from the chamber and maintained
at a temperature of 25.C ●5°C for a period of approximately 24 hours; the
dc resistance shall then agafn be measured as specffied fn 4.6.5.
Networks shall then be inspected for evidence of mechanical damage.

4.6.21 Hermetfc seal [applicable to characteristics C and Y) (See 3.10).
Networks shall be tested in accordance with ❑ethod of MI L-sTO-202. Tfie
following details shall apply:

a. Test conditfon C, procedure llla or lllb of method 112, MI L-STO-202 shal~
be used.

b. Gross leak test: Test condftion O.

4.6.22 Fungus (see 3.26). Networks shall be tested fn accordance with. method
508 of MI L~-tJIo. Networks shall be inspected for evidence of fUn9Us.

5. PACKAGING

S.1 Packaging . The requirements for packagfng shall be fn

6. NOTES

(Thfs section contafns information of a general or explanatory nature that may
be helpful , but is not ❑andatory. )

6.1 Intended use. Networks descrfbed herein are fntended to be used fn
electronic circuits where miniaturization is required. .
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6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Title, number, and date of this specification.

b. Issue of 0001SS to be cited In the sollcttation, and if required, the
specific issue of individual documents referenced (See 2.1).

c. Title, number and date of the applicable detail specification, and the
complete military part number (see 3.1 and 1.2.1).

.-
6.3 Qualification. Uith respect to products requ{ ring qualification, awards

will be made only for products which are, at the time of award of contract,
qual if fed for tnclusion in the applicable Qualified Products List whether or not
such products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government
tested for qualification in order that they may be eliglble to be awarded
contracts or purchase orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the Electronic Support
Oivision AFLC, 2750 AliB/ES, Gentile AF Station, Oayton, OH 45444-4500; however,
tnformatton pertaining to qualification of products may be obtained from the
Defense Electronics .Supply Center (OESC-E),
45444-5000.

1507 Iiilmington Pike, Oayton, Ohio

6.4 Application notes.

6.4.1 Stacking of networks. Stacking is generally not recommended, but if
required, care snoulci be taken to compensate for the lower heat dissipation
capabilities by derating the wattage rating.

6.4.2 Close-tolerance networks. Close-tolerance networks (i. e., ●0.1 percent
and tighter) should be mounted by. a method which produces the least heating effect
over a short time ‘to avoid permanent change in resistance.

6.4.3 Caution note. Hhen the printed wiring assembly utilizes components made
of brittle materials (glass or ceramic), such components should be protected,
pri Or to coating, against breakage by the con formal coating type covering the
com orient with transparent, clean,
SUCR as with heat shrinkable .Iec.,ing,

thin, pliant buffer material securely fitted,

MI L. I-23053/7.
polyethylene terephthalate covered by

The buffer material should cover the entire component and should
not extend over the component by more than 0.062 inch and should be compatible
with the con formal coating material. Buffer material may not be needed when types
Sll and X’i per 141L-I-46058 are used.

6.5 Power ratings at 25”c. Power ratings for networks under this specification
have been establl by a r,000-hour 1 ife test and &lt = ●0.50 percent for
characteristics Hsa~d K, and AR . ●2.o percent for characteristic M. AR . ●O.1O
percent and ARatio = ●0.03 percent for characteristics C, R, and V. For
characteristic Y, AR ., ●0.05 percent and, t. Ratio . ●0.025 percent. The power
rati OgS established should be in accordance with figure 2.

6.6 Supersession data.

6.6.1 Resistance designations.
three- dig71

Prior to 141 L- R-83401B, dated 1 March 1976, a
resistance de si gnat

percent and *5 percent.
fon Was used for resistance tolerances of *2

Networks specified with a ●2 percent or *5 percent
resistance tolerance using the fa”r-digit resistance designation required by this
specification supersede and are interchangeable with the *2 percent and *5 percent
resistors using the three-digit resistance designation provided the resistors have
the same resistance Value, tolerance, style, and performance characteristic. The
Super session of the three-digit resistance designation by the four-digit
resistance desig”atio” shall be aS indicated in table XVIII.
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TABLE XVIII. Resistance designations for ●2 percent and *5 percent networks.

I Resistance desf nations I
1~- Resistance :

I Four digits Three digits ~/ ~
/ Megohms I

1 iTIORO
11000 :: 9100 i;:l::i::l 101 :: 911 i:l::i::l

91R0 i 1 f 100 910 i I 10 0 to o inclusive
100” to 910” inclusive I

I1OO1 to 9101 inclusive 102 to 912 incluslvel 1,000 to 9,100 inclusive I

-I1OO2 to 9102 inclusive 103 to 913 inclusively 0,000 to 91,000 inclusive I

11003 to 9103 fnclusi~el 104 tO 914 inclusive 0.1 to .91 inclusive I

I1OO4 to 9104 inclusive 105 to 915 inclusive 1.0 to 9.1 inclusive I

~1 Three- dlgft resistance designations used prior to J41L-R-83401B, dated
1 March 1976.

6.7 Subject term (key word) listtng.

OIP
Flat pack
Network
Resistor
SIP

6.8 Changes from previous iSSUe. Marginal notations are not used in this
revision to dentify changes with respect to the previous issue due to the
extensiveness of the changes.
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APPENDIX A

PROCEOURE FOR QUALIFICATION

10. SCOPE

INSPECTION

This appendix details the procedure for submission of samples,
wf;~-~el~;ata, for qualification inspection of networks covered by this
specification. The procedure for extending qualification of the required sample
tO other networks covered b.v this sDeciftcation is also outltned here{n. This
appendix Is a mandatory par~ of the” specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

SUBMISSION

A sample consisting of 60 sample units of each resistance value
,l%~t,%%?t, and c,,,,,,, or nearest. to Crftfcal “.1”~ (see table XIX)) a“d

lx, ‘es

in each sty e, characteristic, resistance tolerance, and schematic for which
qualification is sought, shall be submitted and subjected to the inspection of

Twelve sample units of any value shall be submitted and subjected to
the test; of group II of table XI. In addition. 10 sample units of any
characteristic or resistance value shall be submitted and subjected to the test of
group VIII of table XI.. The range extension at higher or lower values will be
qualified by supplemental testing of the new highest or lowest value in accordance
with the following: Submit 60 additional samples of the new resistance value to
be qualified to groups I and la of table XI; of this group, 10 samples shall be
subjected to group 111, 10 samples to group IV, 10 samples to group V, 10 samples
to group VI and 10 samples to group VII. An additional sample submission is
required under the following conditions:

a. Qualification to a closer tolerance than submitted above is desired:

Submit

30 additional samplas
of the closer tolerance
to be qualified to group 1
of table XI.

b. Qualification to H or J schematics by
is desired:

Submit

40 additional samples
of schematic H or J.
All to g~oup 1, and 10
each to groups [11, IV,
VI, and VII.

10 high value
10 critical value
10 low value

schematics A, B, C, or G submission

40 highest value

30.2 Test data. Uhen inspections and tests are to be performed at a Government
laboratory, prior to submission, all sam le units shall be subjected to all of the

!tests indicated as nondestructive in tab e XI. Each submission shall be
accompanied by the test data obtained from these tests. The performance of the
destructive inspections and tests by the manufacturer on a duplicate set of sample
units is encouraged, although not required. All test data shall be submitted in
duplicate.
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APPENOIX A

30.3 Description of items. The manufacturer shall submit a detailed description of the netaiirk
being sutanitt d t or inspection, including materials used for the resi stance elament and the
protective en~losure or coating. For characteristics C and V, the manufacturer shall submit a
description of the precap visual examination used for inspection of (1) internal COnneCti OnS, (2)
nwtal 1 ization, (3) df e mountf ng, and (4) inspection for foref gn or extraneous materf al. After
qual i ffcation has been granted, no changes shall be made i n materf als, design, ‘or construction
without proper notification to the qual i fying actf vity.

TABLE XIX. Critical resistance value for qualification inspection. ~/

I Critical resistance value 2/
I

—

1 I SChematlc A I Schem atfc B IS chstisatic c Sc hematic G 1 Sche matl c H i Schematic J
\ Styl el Lnaracu ,Isrlcs

1 1 1 I I

iRZ080i I I I
IRZ0901
IRZIOOIO.I347[0.047i 0.1 i 0.1

I

.024 i .012

.024 I .012

.024 I .012

.039 I .020

.039 I .020

.039 ~ .020

I

.024

.024
.024
.039
.039
.039

I

I
i .012
I .012
I .012
I .020
I .020
I .020

~

I
I

I
I .039
I .039
I .039
1.062
j .062
{.062

i~

I

I
I .020
I .020
I .020
I .033
I .033
I .033

~

p

I .390
I .390
~.160

I
I

I

1.160

R-l?R--

MO—

.200

.200
.160

&

ksimum continuous werking voltage shal 1 be applied (see 3.1).
The crf tical resf stance value fs the mexfmum stdndard resistance value which wf 11 dissipate
ful 1 wattage den the maxfmum contf nuous working voltage is applied.

EXTENT OF QUALIFICATION

40. I Extension of qu al f ffcation. The resistance range included in the qualiff Catf on of any one
network style wi 11 be between the lowest and hfghest resistance values which pass the
qual f ficatf on inspection (see 3. 1). Qual ificatf on of one character stic fs basis for
qualf fication of another characteristic, as indfcated in table XX. Oual ificatf on Of the 10WW
resl stance tol era~es wi 11 qual 1fy for the higher resl stance tolerances f n accordance with table
xxx . Extant of qualificatf on by style shall be in accordance with teble XXII. Extent of
qualification by scham-atlc shall ba in accordance with table XXIII. J%a raqufsite fOr extemiOn
of qual i f f cation as described he rain batwaen character sties, tolerances, schematics, and
resistance values, the product involved must be n!dnufacturad using tha sims facilities, precesses,
and matirials as the product originally submittad for qual f ffcat.f On.

TABLE XX. Extent of qual f f f cati on of character stlcs.

I Character stic I Ch aractaristic(s) I
submitted I qualified

1 I
c C,v
H I H,K,M
K K,M
M IM
R R,V
v IV
Y C, R,V, Y

I
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TAB1 .E XXI. Extent of qualtflcation of resistance tolerance.

\ Resistance tolerance I Resistance tolerance[sl I
submi tted qualified 1

1
1’

I
A. A, B, 0, F I
B I B, O, F, G, J

0, F, G, J I
; I F, G, J
G 6, J I
J ~J
T T, A, B, D, F I
v I V, T, A, B, D, F

1

TABLE XXII. Extent of qualfflcatfon by style.

i Style i utll qualify style(s) I

I

I

RZOIO
RZ020
RZ030
RZ040
RZ050
RZ060
RZ070
RZ080
RZ090
Rzloo

RZ020, RZ11O
RZ120 ~1

RZ050
RZ050, RZ060

RZ080
RZ080, RZ090
RZ1OO, RZ120

1/ Mhen styles RZ11O and RZ120
are included, additional teat
samples must be tested as
specified in MI L. R-83401/11
and MI L-R-83401/12.

TABLE XXIII. Extent of qualification by schematic,

I I
I Schematic ~ Will qualify schematic(s) ~/ ~/!
I I

1
iA I
I

A, J i
B,A, J, K,U, N

: 1. C, G, H
IG

/
G, H

I 1 I

l_/ Ilhen H or J schematics are included,
additional test samples must be tested as
specified in 30. lb.

2/ When K, M, and N schematics are included,
additional test samples must be tested as
specified in MI L-R-83401/11 and
t41L. R-83401/12.

4Z
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APPENOIX B

PROCEOURE SPECIFYING AOOITIONAL
(SCHEMATIC x)

10. SCOPE

10.1 Sco e.
+

Thfs appendix details the procedure
additiona schematics to this specification. These
incorporated in the applicable detail specification
appendix is a mandatory part of the specification.
herein is intended for Compliance.

20. APPLICABLE 00 CEMENTS

20.1 Government documents.

20.1.1 Standard. The following standard forms a
extent specified herein.

STANOARD

MILITARY

sCHEMATICS

to be followed to fnclude
new schematics will be
as a “schematic X“. This
The information contained

part of this appendix to the

MI L- STO-965 Parts Control Program.

30. REQuIREMENTS

30.1 Procedure for submission of schematics. Resistor networks with schematics

other than hose currently i steal in the current specification should be submitted
as a non-standard part request in accordance with MIL-STO-965. The usage record
of the particular schematic will be researched, and if the schematic has been used
previously on any ❑ilitary equipment, the schematic will be included in the
applicable existln9 detail specification or a new detail specification, If no
previous use of the schematic is found, then the information will be included fn
the usage record.

30.2 Extension of qualification for schematics. Qualification will be extended
to the new schematics based on qualffl Cati on ot:

a. Schematic B for resistor networks in OIP packages and flat packs and,

b. Schematic C for SIP packages.
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CONCLUDING MATERIA1
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Army - ER
Navy - EC
Air Force - 85
NAsA - NA

Review activities:
Army - AR, MI
Navy - AS, OS
Air Force - 17
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Prepartng activity:
Air Force - 85

Agent:
DLA - ES

(Project 59 GP-0072)
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Army - AT, AV, ME
Navy - CG, MC
Air Force - 19
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